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(57) Abstract 

Purpose: To provide a scheme that allows the user to 
easily judge what type of continuous information is 
recorded on a recording disc. 

Constitution: Reproduction of the leading part of the 
first musical composition information is carried out 
(S 1 , S2). After the lapse of set time Ts since the start 
of reproduction (YES in S3), it is determined 
whether remaining reproduction time Tr is longer 
than set time Tp (S4). If it is, a jump is executed only 
according to a jump time Tj predetermined by 
system controller (8) based on a TOC of an MD or a 
jump time Tj that can be variably set by means of a 
key operation by the user (YES in S4, S5), and 
reproduction at the jump destination is carried out. 
On the other hand, if remaining reproduction time Tr 
is shorter than set time Tp (NO in S4), it is 
determined whether there is a following musical 
composition (S6). If it is, the reproduction of the 
leading part of the next musical composition is 
carried out in the same way as (S7); otherwise, 
process control enters the standby state. 




Key: a START 

b STANDBY 

5 1 Search for first musical composition 

52 Execution of reproduction 

53 Has set time Ts lapsed? 

54 Is remaining reproduction time Tr longer 
than set time Tp? 

55 Jump 

56 Is there a following musical composition? 

57 Search for next musical composition 



Claims 

1. A disc reproduction device characterized in that it comprises an information reading 
means that reads and reproduces continuous musical composition information and video 
information, etc., from the recording disc that contains said continuous musical composition 
information and/or video information, etc.; wherein the start address and end address and other 
movement-related information of said continuous information recorded in the information area 
pertaining to the movement of said recording disc are read by said information reading means 
before said continuous information is read and are used to move said information reading means; 
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a jump reproduction key for jump reproduction of said continuous information, 
and a control part that controls said information reading means as follows: the 
movement-related information recorded in said movement related information area is read by 
said information reading means; when said jump reproduction key is pressed, on the basis of the 
read movement-related information, said continuous information for a time preset from the 
leading part of said continuous information is read by said information reading means, and it is 
determined whether the remaining reproduction time of the continuous information is longer than 
a specified time; if the judgment result is YES, a jump to midway into the continuous 
information and the reproduction of said preset time are repeatedly carried out until said 
remaining reproduction time is shorter than the specified time. 

2. The disc reproduction device of Claim 1, characterized in that said preset time can be 
variably set by pressing a setting key. 

3. The disc reproduction device of Claim 1 or 2, characterized in that, when a jump to 
halfway into said continuous information for reproduction is executed, the jump time can be 
variably set by pressing the jump time key. 

4. The disc reproduction device of Claim 1, characterized in that, when a jump to halfway 
into said continuous information for reproduction is executed, said control part divides the total 
reproduction time of said continuous information into a plurality of segments so that the divided 
time becomes shorter than said specified time, and the divided time is used as said jump time. 

5. The disc reproduction device of any of Claims 1-4, characterized in that said 
continuous information is musical composition information. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention pertains to a disc reproduction device characterized by the fact that 
it has an information reading means that reads and reproduces continuous information from a 
recording disc that contains musical composition information, video information, and/or other 
continuous information; the start address and end address and other movement-related 
information of the continuous information are read by the information reading means before the 
continuous information is read, and are used to move the information reading means. 

[0002] 
Prior art 

In the prior art, the leading part of each musical composition recorded on a compact disc 
(CD), mini-disc (MD) or other recording disc that contains recorded musical composition data is 
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detected, the leading parts of the various detected musical compositions are sequentially 
reproduced and output each set time, so that the user can easily determine which musical 
compositions have been recorded on the recording disc. 

[0003] 

More specifically, Japanese Kokai Utility Model Application No. Hei 5[1993]-67924 
proposed an audio device for playing back musical compositions recorded on a recording 
medium that finds the leading part of each musical composition with a circuit that detects the 
presence or absence of audio signals. When the leading part of a musical composition is in skip- 
playback mode, the leading portion is searched and played back up to the end of the audio signal; 
and then, for the next musical composition, the leading part is searched and played back up to the 
end of that audio signal, etc. 

[0004] 

Also, according to the invention described in Japanese Kokai Patent Application No. 
Hei 5[1993]-28720, a CD on which plural musical compositions have been recorded is subjected 
to scan playback. In scan playback, a few seconds at the end of one musical composition and the 
beginning of the next musical composition are played back. 

[0005] 

In addition, the invention described in Japanese Patent No. 2924207 concerns a device 
for executing an introductory search in a short period of time. When a prescribed key or another 
key is pressed within a prescribed time halfway during the introductory search operation, 
playback of the leading part of the musical composition is terminated before the lapse of a set 
time; then, playback of the leading part of the next musical composition is begun. If the set time 
passes without the pressing of a key, the introductory search operation is terminated, and normal 
playback resumes. 

[0006] 

Problems to be solved by the invention 

However, the schemes described in the aforementioned patent applications are associated 
with certain problems. For example, when plural musical compositions are recorded on a CD or 
other recording medium, since the leading parts of the musical compositions are reproduced, the 
user can easily determine what is recorded on the recording medium. However, for classical 
music, etc., which has a long reproduction time for each musical composition, only one musical 
composition can be recorded, or, although plural musical compositions are recorded, because the 
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reproduction time of each musical composition is long, reproduction of only the leading part of 
the musical composition cannot lead the user to clearly determine which musical composition it 
is, which is undesirable. 

[0007] 

According to the scheme described in Japanese Kokai Patent Application No. 
Sho 63[1988]-87684, when plural musical compositions recorded on a CD are played back, the 
function allows it to skip to the desired musical composition. However, playback of the leading 
part of the musical composition that is skipped is not described. 

[0008] 

Consequently, the purpose of the present invention is to provide a scheme that is 
characterized by the fact that, in addition to the leading part of each musical composition, 
reproduction is also carried out for a set time halfway during the musical composition when the 
jump reproduction key is pressed, so that the user can easily determine what continuous 
information has been recorded on the recording disc. 

[0009] 

Means to solve the problems 

To realize the aforementioned purpose, the present invention provides a disc reproduction 
device characterized by the following facts: in the disc reproduction device, there is an 
information reading means that reads and reproduces the continuous musical composition 
information and video information, etc., from the recording disc that contains said continuous 
musical composition information and/or video information, etc.; the start address and end 
address and other movement-related information of said continuous information recorded in the 
information area pertaining to the movement of said recording disc are read by said information 
reading means before said continuous information is read and are used to move said information 
reading means; this disc reproduction device contains the following parts: a jump reproduction 
key for jump reproduction of said continuous information, and a control part that controls said 
information reading means as follows: the movement-related information recorded in said 
movement-related information area is read by said information reading means; when said jump 
reproduction key is pressed, on the basis of the read movement-related information, said 
continuous information for a time preset from the leading part of said continuous information is 
read by said information reading means, and it is determined whether the remaining reproduction 
time of the continuous information is longer than a specified time; if the judgment result is YES, 
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a jump to midway into the continuous information and the reproduction of said preset time are 
repeatedly carried out until said remaining reproduction time is shorter than the specified time. 

[0010] 

With the aforementioned constitution, when the user presses the jump reproduction key, 
by means of the control part and on the basis of the movement-related information read by the 
information reading means, the continuous information for a set time is read by the information 
reading means from the leading part of the continuous information, and it is determined whether 
the remaining reproduction time of the continuous information is longer than a specified time. If 
it is, a jump to midway into the continuous information and reproduction are carried out in the 
set time. Then, it is again determined whether the remaining reproduction time is longer than the 
specified time, and a jump to and reproduction at the jump destination are carried out repeatedly 
until the remaining reproduction time is shorter than the specified time. 

[0011] 

Consequently, if only one musical composition has been recorded on the recording disc, 
or if only one segment of continuous information has been recorded on a single recording disc, 
or if two or more musical compositions are recorded and the remaining reproduction time of the 
continuous information is longer than the specified time, not only is the leading part of the 
continuous information reproduced but also the set time jumped to midway into the continuous 
information for a set time, so that the user can easily judge what type of continuous information 
is recorded on the recording disc. 

[0012] 

Also, the disc reproduction device is characterized by the fact that said set time can be 
variably set by pressing a setting key. Thus, the reproduction time of the leading part and the 
middle part of the continuous information can be variably set according to the preference of the 
user, so that the user can even more easily determine the type of continuous information that has 
been recorded on the recording disc. 

[0013] 

In addition, the disc reproduction device described in the present invention is 
characterized by the fact that, when a jump to halfway into said continuous information for 
reproduction is executed, the jump time can be variably set by pressing the jump time key. Thus, 
the jump destination or playback location can be variably set by the user as desired, so that the 
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user can still more easily determine the type of continuous information that has been recorded on 
the recording disc. 

[0014] 

Also, according to the present invention, when a jump to midway into said continuous 
information for reproduction is executed, said control part divides the total reproduction time of 
said continuous information into a plurality of segments so that the divided time is shorter than 
said specified time, and the divided time is used as said jump time. 

[0015] 

With said constitution, when the jump reproduction key is pressed, under the control of 
the control part, the time corresponding to the plural divided times of the total reproduction time 
of the continuous information is compared with the specified time, and the total reproduction 
time is divided so that the time obtained is shorter than the specified time, and a jump using the 
divided time as the jump time and reproduction at the jump destination are automatically carried 
out repeatedly, so that the user can easily evaluate the continuous information that has been 
recorded on the recording disc. 

[0016] 

Also, according to the present invention, said continuous information is musical 
composition information. Thus, if only one musical composition is recorded on a recording disc, 
or if plural musical compositions are recorded but each musical composition has a long 
reproduction time, not only the leading part of the musical composition, but also the middle part 
of the musical composition can be reproduced. As a result, the user can easily determine which 
musical compositions have been recorded on the recording disc. 

[0017] 

Embodiment of the present invention 

An embodiment of the present invention in which an MD player is used as the 
reproduction device for reproduction of a reproduction-only pre-master mini-disc (hereinafter 
referred to as MD) will be explained below with reference to Figures 1-4. Here, Figure 1 is a 
block diagram illustrating the MD player; Figures 2 and 3 illustrate the operation; and Figure 4 is 
a flow chart illustrating the processing sequence. 
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[0018] 

As shown in Figure 1, said MD player (1) carries out the reproduction of the recorded 
information on MD (2), the recording disc. It has the following parts: optical pickup part (4), 
which irradiates a laser beam accommodated in cartridge (3) on MD (2), and which forms an 
information reading means that reads the information on the basis of the light reflected from the 
disc, objective lens (5), and feed motor (6) that moves objective lens (5) in the direction of MD 
(2). Also, spindle motor (7) rotates MD (2) when information is read. In the program area of MD 
(2), the information of the plurality of segments of musical compositions corresponding to the 
plurality of musical compositions that make up the continuous information is recorded, and said 
musical composition information is read by optical pickup part (4). 

[0019] 

In addition, system controller (8) consisting of a microcomputer, etc., controls optical 
pickup part (4), objective lens (5), feed motor (6) and spindle motor (7) via servo controller (9) 
and executes the control operations corresponding to the functions activated by the pressing of 
the keys arranged on remote controller (10) or operation part (1 1) of the player main body. 

[0020] 

Said optical pickup part (4) contains a semiconductor laser that emits a laser beam on 
MD (2), and a light receiving element that receives the semiconductor laser light reflected from 
MD (2). The reproduction signal from MD (2) output by the light-receiving element is sent to 
decoder part (14) via RF amplifier (13), and this signal is decoded by decoder part (14). In this 
case, the musical composition information has been compressed on MD (2) to about 1/5 of the 
recorded data by means of the audio compression technology known as ATRAC (Adaptive 
Transform Acoustic Cording [sic; Coding]), and the compressed data are decompressed and 
decoded by means of decoder part (14). 

[0021] 

The decoded reproduced signal is subjected to D/A conversion by means of digital/analog 
converter (16) (hereinafter the digital/analog converter will be referred to as a D/A converter), 
amplified by amplifier (17), and output from speaker (18). Also, instead of speaker (18), leading 
headphones (19) (or earphones) may be used for outputting the reproduced audio signal. In this 
case, the D/A converted signal from D/A con verter ( 1 6) may be directly output without passing 
through amplifier (17). 
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[0022] 

Also, the address signal is output from RF amplifier (13) to decoder part (14) via address 
decoder (21). The address signal is based on the start address and the end address of each 
musical composition with respect to the overall recording time information recorded in the read- 
in area as the movement related information area arranged on the inner peripheral side of MD 
(2), as well as the start address and end address and other movement-related information known 
as TOC (Table of Contents) read by optical pickup part (4). The TOC is read before the musical 
composition information of the program area is read, and optical pickup part (4) and objective 
lens (5) are quickly driven to move to the prescribed address location. 

[0023] 

In addition to the keys required for the reproduction operation, such as the keys for 
reproduction, stop, program, etc., the following keys are also arranged on remote controller (10) 
and operating part (11): jump reproduction keys (10a), (11a) for jumping over the musical 
composition information and for reproducing a part of the musical composition information with 
its leading part as the start for set time Ts, setting keys (10b), (1 lb) used for changing the set 
time Ts at that time from the default value to a desired value, and jump time keys (10c), (11c) for 
variably setting jump time Tj determined by the address position of the jump destination at the 
time of jump reproduction. 

[0024] 

When said keys are pressed, system controller (8) determines which keys were pressed, 
and control corresponding to the operation associated with the pressed key is executed. Here, 
when the various keys on remote controller (10) are pressed, a wireless signal of IR light, etc., is 
received by the receiver (not shown in the figure) contained in system controller (8), and which 
keys have been pressed is determined. 

[0025] 

Here, when jump reproduction key (10a) (or (11a)) is pressed, system controller (8), on 
the basis of the TOC of the read-in area of MD (2) read by optical pickup part (4), controls the 
musical composition information to be reproduced by optical pickup part (4) and output from 
speaker (18) for a set time (e.g., 5 sec), which was set when setting keys (10b), (lib) were 
pressed, starting from the leading part of the musical composition information. Here, by means 
of the timer contained in system controller (8), it is determined whether set time Ts from start of 
reproduction has lapsed. 
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[0026] 

In addition, when remaining reproduction time Tr of the musical composition information 
is longer than the set time Tp (e.g., 8 min), system controller (8) controls said optical pickup part 
(4) and objective lens (5) so that reproduction is executed by optical pickup part (4) only for set 
time Ts. In this case, said system controller (8) corresponds to the controller for the jump 
reproduction process. 

[0027] 

Here, when a jump for playback is executed from the leading part to the middle of the 
musical composition information on the basis of the operation of jump reproduction key (10a) 
(or (1 la)), system controller (8) divides total reproduction time Tap of the musical composition 
information into a plurality of segments until jump time keys (10c), (11c) are pressed so that the 
divided time is shorter than set time Tp. Said divided time is set as jump time Tj, and the 
movement of optical pickup part (4) and objective lens (5) is controlled. 

[0028] 

For example, as shown in Figure 2, if 2 musical compositions are recorded on single MD 
(2), and the total reproduction time Tap of the first musical composition is as long as 50 min, and 
the second musical composition is as short as a few minutes, total reproduction time Tap of the 
first musical composition information (here, 50 min) is divided into a plurality of segments (here, 
7, for example), so that each is shorter than set time Tp (here, 8 min). 

[0029] 

Here, the time of about 7 min obtained by dividing into 7 segments is set as jump time Tj, 
and, as shown in Figure 2, the leading part of the musical composition information of the first 
musical composition is reproduced only for set time Ts (here, 5 sec). In this case, because 
remaining reproduction time Tr is about 50 min and is longer than set time Tp, a jump to the 
address location 7 min ahead of the current location is executed, and, at the jump destination, the 
musical composition information is reproduced by said set time Ts. Then, since remaining 
reproduction time Tr (about 43 min in this case) is still longer than set time Tp, the 
aforementioned operation is repeated. 

[0030] 

In this case, the user may press jump time key (10c) (or (11c)) to change and set jump 
time Tj to be longer or shorter than 7 min, as the user desired. As a result, a jump each time is 
executed by jump time Tj that has been variably set as described. 
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[0031] 

Then, when remaining reproduction time Tr becomes shorter than the specified time, said 
jump reproduction is not performed, the leading part of the next musical composition, that is, the 
second musical composition, is reproduced by set time Ts (here, 5 sec), and, if remaining 
reproduction time Tr of the second musical composition is also shorter than set time Tp, a jump 
to the next jump position is not executed, and the jump reproduction process comes to an end. 

[0032] 

As shown in Figure 3, if only one long musical composition with a total reproduction 
time of 60 min is recorded on a MD (2), total reproduction time Tap (here, 60 min) of the 
musical composition information is divided into plural segments. It is divided into, e.g., 
8 segments so that the divided time is shorter than set time Tp (here, 8 min). 

[0033] 

Thus, approximately 7 min (for each of the 8 segments) is then set as the jump time. As 
shown in Figure 3, the musical composition information of the first musical composition is 
reproduced only for set time Ts (here, 5 min). In this case, because remaining reproduction time 
Tr is about 60 min, which is longer than set time Tp, a jump to the part 7 min ahead is executed; 
at the jump destination, the musical composition information is reproduced for set time Ts. Then, 
since remaining reproduction time Tr (here, about 53 min) is still longer than set time Tp, the 
aforementioned operation is repeated. Once remaining reproduction time Tr is shorter than the 
specified time, said jump reproduction is no longer carried out, and the jump reproduction 
process comes to an end. 

[0034] 

The operation will now be explained with reference to the flow chart shown in Figure 4. 
MD (2) is set at the prescribed position, and jump reproduction key (10a) (or (11a)) is pressed, as 
shown in Figure 4. First, the TOC of MD (2) is read, the first musical composition is found (SI), 
optical pickup part (4) and objective lens (5) are driven to move to the read start address location, 
and the leading part of the musical composition information is reproduced (S2). 

[0035] 

Then, according to the count value of the timer, it is determined whether set time Ts 
(here, 5 sec) has lapsed from the start of reproduction (S3). If the judgment result is NO, process 
control returns to step S2, and reproduction is continued. On the other hand, if the judgment 
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result is YES, it is determined whether remaining reproduction time Tr is longer than set time Tp 
(e.g., 8 min) (S4). 

[0036] 

If the judgment result is YES in said step S4, as explained above, a jump is executed 
equal to jump time Tj that was predetermined by system controller (8) on the basis of TOC, or 
jump time Tj that was variably set by the user with jump time key (10c) (or (11c)) (S5). Process 
control then returns to step S2, and reproduction is carried out at the jump destination. 

[0037] 

On the other hand, if the judgment result is NO in step S4, a jump is not executed, and it 
is determined whether there is a following musical composition (S6). If the judgment result is 
NO, it is determined that the current musical composition is the last one. Consequently, the 
system enters the standby state. If the judgment result is YES, after the next musical composition 
is found, process control returns to step S2, and reproduction of the leading part of the found 
musical composition is carried out, and then the aforementioned operation is repeated. 

[0038] 

In this way, in said embodiment, when jump reproduction keys (10a), (11a) are pressed, 
system controller (8), on the basis of the TOC read by optical pickup part (4), controls optical 
pick up part (4) to read and play back musical composition information of preset set time Ts 
from the leading part of the musical composition information, and it is determined whether 
remaining reproduction time Tr of the musical composition information is longer than set time 
Tp. If the judgment result is YES, reproduction is carried out by optical pickup part (4) for set 
time Ts after jumping to the middle of the musical composition information, and then it is 
determined whether remaining reproduction time Tr is longer than set time Tp. The jump 
operation and playback at the jump destination are repeated until remaining reproduction time Tr 
is shorter than set time Tp. 

[0039] 

Consequently, when only one musical composition is recorded or when two or more 
musical compositions are recorded on MD (2), if remaining reproduction time Tr is longer than 
set time Tp, not only is the leading part of the musical composition information reproduced, but 
also the part corresponding to set time Ts after a jump to the middle of the musical composition 
information, so that the user can easily judge the contents of the musical composition 
information recorded on MD (2). 
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[0040] 

Because set time Ts for reproduction at the leading part and halfway into the musical 
composition can be variably set by pressing setting key (10b) (or (1 lb)), the duration of set time 
Ts can be easily adjusted according to the preferences of the user. 

[0041] 

In addition, by pressing jump time key (10c) (or (1 lc)), it is possible to variably set jump 
time Tj that determines to where the jump should be made, so that the user can adjust jump time 
Tj as desired for easier use. 

[0042] 

In the aforementioned embodiment, the case in which set time Ts and jump time Tj can 
be adjusted by pressing the keys was explained. However, a scheme in which said set time Ts 
and jump time Tj are not variably set can also be used. 

[0043] 

In said embodiment, the case in which a reproduction-only pre-master minidisc (MD) is 
used as the recording disc was explained. However, in addition to an MD, a CD can also be used. 
The present invention may be adopted in any case in which the start address and end address and 
other movement-related information of the musical compositions is recorded in the movement- 
related information area of the recording disc. The same effects as those the aforementioned 
embodiment can be realized. 

[0044] 

In said embodiment, the continuous information was musical composition information. 
However, the continuous information is not limited to the musical composition information, but 
may also be video information recorded on a DVD, laser disc, CD-ROM, and other recording 
discs. 

[0045] 

Of course, the present invention is not limited to the aforementioned embodiment. As 
long as the essence of the present invention is observed, various modifications may be made. 



14 



[0046] 

Effects of the invention 

According to the invention described in Claim 1, when only one musical composition is 
recorded on the recording disc, or when only one segment of continuous information is recorded 
on a recording disc, and when two or more musical compositions are recorded or when plural 
segments of continuous information are recorded on a recording disc, if the remaining 
reproduction time of the continuous information is longer than a specified time, not only is the 
leading part of the continuous information, reproduced for a prescribed time but also the 
continuous information at a jump location, so that the user can easily judge what the continuous 
information recorded on the recording disc is like; also, the disc reproduction device has an 
excellent playback function. 

[0047] 

According to the invention described in Claim 2, the leading part and the part midway 
into the reproduction time of the continuous information can be variably set according to the 
preferences of the user, so that the user can determine the type of continuous information that has 
been recorded on the recording disc even more easily. 

[0048] 

In addition, according to the invention described in Claim 3, the location of the jump 
destination can be variably set by the user as desired, so that the user can determine the type of 
continuous information that has been recorded on the recording disc still more easily. 

[0049] 

Also, according to the invention described in Claim 4, when the jump reproduction key is 
pressed, under the control of the control part, the time corresponding to the plural divided times 
of the total reproduction time of the continuous information is compared with a specified time, 
and the total reproduction time is divided so that the time obtained after division is shorter than 
the specified time, and a jump with the divided time as the jump time and reproduction at the 
jump destination are automatically and repeatedly carried out, so that the user can easily evaluate 
the continuous information that has been recorded on the recording disc. 

[0050] 

Also, according the invention described in Claim 5, when only one musical composition 
is recorded on a recording disc, or when more than one musical composition is recorded but each 
musical composition has a long reproduction time, not only the leading part of the musical 



composition, but also the part midway into the musical composition can be reproduced. As a 
result, the user can easily determine which musical compositions have been recorded on the 
recording disc, which is highly advantageous for an MD playback device. 

Brief description of the figures 

Figure 1 is a block diagram illustrating an embodiment of the present invention. 

Figure 2 is a diagram illustrating the operation in an embodiment of the present 
invention. 

Figure 3 is a diagram illustrating the operation in an embodiment of the present 
invention. 

Figure 4 is a flow chart illustrating the operation in an embodiment of the present 
invention. 



Explanation of symbols 

1 MD player (disc playback device) 

2 MD (recording disc) 

8 System controller (control part) 

10a, 11a Jump reproduction key 

10b, lib Setting key 

1 0c, 11c Jump time key 
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Key: a START 
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53 Has set time Ts elapsed? 

54 Is remaining reproduction time Tr longer than set time Tp? 

55 Jump 

56 Is there a following musical composition? 

57 Search for next musical composition 



